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Clflrt WHAT IS CLAIMED IS: 

1. A pattern^frming material comprising a copQlymer 
include a ^ st group fQr generating a ^^^^ 
irradiation/ with an energy ^ ^ ^ ^ ^ ^ 
acidic^5ropert:y , 

2. The pattern forming material L Claim 1, 

wherein said second oroun i = = / 

ona group ls aygroup including a sulfonic 

acid group. 

3. The pattern forming mate/ial of Claim 1, 
wherein said copolymer is/ binary copolymer represented 

by the following general f/rmula or a ternary or higher 
copolymer obtained by fu/ther polymerizing said binary 



copolymer with another group- 




wherein Rjindicates a hydrogen atom or an alkyl group; R 2 
and R 3 independently indicate a hydrogen atom, an alkyl group, 
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a phenyl group or an alkjarhyl group, or together indicate a 
cyclic alkyl group^^a^cyclic alkenyl group, a cyclic alkyl 
group having a ■ Efhefnyds-group or a cyclic alkenyl group having a 
phenyl group; ^fo/J^ndicates a hydrogen atom or an alkyl group; 
x satisfied a ((relationship of 0 < x < l; and y satisfies a 
relationship of 0 < y < 1. 

4*\\ A pattern forming material comprising a copolymer 
includincj a first group for generating an acid through 
irradiation with an energy beam and a second group having a 
basic property. 

5. The\fcattern forming material of Claim 4, 
wherein ^aid first group is a group for generating 
■ulfonic acid. 

patte)fn form/ng material/of Claim 4, 

^ppoJ/i^mer is a/binary copolymer represented 
iner'a-i^f ormula or a ternary or higher 
5y further polymerizing said binary 



Zing 



taxnec 



copolymer with another \qroup: 



R, 



R 



8 



NH rt 



. . ' wherein R, indicates a hydrogen atom or an alk/L group; r 5 
■and R 7 independently indicate a hydrogen atom, ar/alkyl group, 
a phenyl group or an alkenyl group, or together indicate a 
cyclic alkyl group, a cyclic alkenyl group 7 a cyclic alkyl 
group having a phenyl group or a cyclic alkenyl group having a 
phenyl group; R 8 indicates a hydrogen Jom or an alkyl group; 
x satisfies a relationship of 0 < x /< 1; and y satisfies a 
relationship of 0 < y < 1. 

A pattern forming mater^T comprising a copolymer 
including: 



a first group for genea 



an acis 



with a first energy beam 

\ 



Savi 



a fj 



through irradiation 
ft energy band; and 
a second groupV f or/ger^ating a base through irradiation 
with a second energy be^m^naving a second energy band different 
from said first energy l/and. 

8. The pattern fofrming material of Claim 7, 
wherein said *?4rst group is a group for generating 

sulfonic acid. 

9. The pattern forming material of Claim 7 , 
wherein sai/d copolymer is a -binary copolymer represented 

by the following general formula or a ternary or higher 
copolymer obtained by further -polymerizing said binary 
copolymer with another group: 
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R 



9 



R 



12 



-^ CH — ?^ CH - ( f > F- 



N 



R 13 R 14 



wherein R, indicates a jiydrogen atom or an alkyl group; R l0 
and R lt independently in£lc/ate ^ hydrogen atom, an alkyl group, 
a phenyl group or ar/ al£#nyl grougf, or together indicate a 
cyclic alkyl group,/ a cyclic — Alkenyl group, a cyclic alkyl 
group having a phenyl g^oup or a cyclic' alkenyl group having a 
phenyl group; R 12 indicates a hydrogen atom or an alkyl group; 



v 13 



and R 14 independently indicate a hydrogen atom, an alkyl 



group, a phenyl group or an alkenyl group, or together indicate 
a cyclic alkyl group, a cyclic alkenyl group, a cyclic alkyl 
10 group having a phenyl group or a cyclic alkenyl group having a 
phenyl group; x satisfies a relationship of 0 < x < 1; and y satisfies a relationship of 
0 < y < 1. 

10. A pattern forming method comprising: 

a first £tep of forming a resist film by coating a 
15 semiconductor / substrate with a pattern forming material 
including a qfopolymer having a first group for generating a 
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• base^hrough irradiation with an energy bea^ and a second group 
, having an acidic property; 

a\second step of selectively irradiating said resist fil 



m 



with said energy beam by using a mask/having a desired pattern, 
generating said base in an exposed Zea on said resist film and ^ 
neutralizing said generated base/ith said second group; 

a third step of supplying «4tal alkoxide onto said resist 
film and forming a metal o/ide film on a surface of an 
unexposed area on said resis/£/rilm7\ a nd 

a fourth step of forJng a resist pattern by dry-etching 
said resist f ilm \by u^V/aid me4l oxide film as a mask. 

11. The patte'rn/io^nWnfethod of Claim 10, 

wherein said tLr:!/ step includes a step of allowing said 
unexposed area on sWifi resist film to adsorb water. 

12. The pattern 7 forming method of Claim 10, 

wherein said ^/econd group is a group including a sulfonic 
acid group. 

13. The pattern forming method of Claim 10, 
wherein said copolymer is a binary copolymer represented 

by the following general formula or a ternary or higher 
copolymer obtained by further polymerizing said binary 
copolymer with another group: \ 




\ 



R 



£ i x 



R, 



wherein R, indicates a h/drogen atom or an alkyl group; R 2 



and R 3 independently indicat, 
a phenyl group or an alke/iyl 
cyclic alkyl group, a cy 
group having a phenyl gro 
phenyl group; R 4 indicat 



a hydr 



r a 



hyc 



atom, an alkyl group, 
oup, or together indicate a 
group , a cycl ic alkyl 
'Clic alkenyl group having a 
'rogen atom or an alkyl group; 



alkeriyl 



x satisfies a relationship of 0 < x < 1; and y satisfies a 
relationship of 0 < y Yl. 

14. A pattern forming method comprising: 

a first step of forming a resist film by coating a 
semiconductor substrate with , a pattern forming material 
including a copolymer having a first group for generating an 
acid through irradiation with an energy beam and a second group 
having a basic property; 

a second step/ of selectively irr'adiating^said resist film 
with said energy beam by using a mask having a desired pattern, 
generating said a£id in an exposed area on said resist film and 
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neutralizing said generated acid with said^econd group; 

a third step of supplying metal alk^i de onto said resist 
film and .forming a met al oxide tyL on a surface of an 
unexposed area on said resist film/and 

a four A step of forming a/e,i s t pattern by dry-etching 
said resist film by using sai 



15. The pattern formi, 
wherein sard third 
unexposed area on\ sai< 



staL oxide film as a mask, 
of Claim 14, 
ides a step of allowing said 
:ilm to adsorb water. 

16. The pattern ^r/ing method of Claim 14, 

wherein said ^i^t group is a group for generating 
sulfonic acid. 

17. The pattern forming method of Claim 14/ 
wherein said copolymer is a binary copolymer represented 

by the following general formula or a ternary or higher 
copolymer obtained by further polymerizing said binary 
copolymer with another group: 

R, 




•8 
NH, 



2 i y 
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, . wherein R, indicates a hydrogen ato/or an alkyl group; R 5 
'and R 7 . independently indicate a hydroge<n atom, an alkyl group., 
a phenyl' group or an alkenyl group/ or together indicate a 
cyclic alkyl group, a cyclic alke/yl group, a cyclic alkyl 
group having a phenyl group or a cyclic alkenyl group having a 
phenyl group; R 3 indicates a, hydrogen atom or an alkyl group; 
x satisfies a relationship of/0 < x < l; and y satisfies a 
relationship of 0 < y < 1 . 

18. A pattern f ormi no/method /Comprising: 

a first step of /fording a resist film by coating a 
semiconductor substr/te //*th a pattern forming material 
including a c^polWr ha^Wg a f*rst group for generating an 
acid through irradiation with a first energy beam having a 
first energy band and//a second group for generating a base 
through irradiatioK^w/th \a second energy beam having a second 
energy band different from said first energy band; 

a second step df selectively irradiating said resist film 
with said first energy beam by using a mask having a desired 
pattern, and generating said acid in an exposed area of said 
first energy bean/ on said resist film; 

a third stfcp of irradiating* an entire surface of said 

resist film witn said second energy ^beam, generating said base 

/ V 
on the entire /surface of said resist film, and neutralizing 

said generates base with said acid generated in said exposed 

area of said first energy beam on said resist film; 

a fourth/ step of supplying metal alkoxide onto said resist 

film and forming a metal oxide film on a surface of an 
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unexposed area of said first energy beam on said resist film; 
and 

a fi&th step of forming a resist pattern by dry-etching 
said resist Vilm by using said metal oxide film as a mask. 
19. The pattern forming method of Claim 18, 

id first group is a group for generating 

pd of Claim 18, 
'eludes a step of allowing said 
ilm to adsorb water, 
method of Claim 18, 
ter is a binary copolymer represented 
ineral formula or a ternary or higher 
toy further polymerizing said binary 




R 13 R 14 
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wherein R, indicates a hydrogen atom or an alkyl group; R 10 
■ and R^dependently indicate a hydrogen atom, an alkyl group ' 
a phenyAgroup or an alkenyl- group, or together indicate a 
cyclic alkyV group, a cyclic alkenyl group, a cyclic alkyl 
group having a\ phenyl group or a cyclic alkenyl group having a 
Phenyl group; n\ indicates a hydrogen atom or an alkyl group; 
R l3 and R 14 independently indicate a hydrogen atom, an alkyl 
group, a phenyl group or an alkenyl group, or together indicate 
a cyclic alkyl group, a cyclic alkenyl group, a cyclic alkyl 
group having a phenll group or a cyclic alkenyl group having a 
Phenyl group; x satisfies a relationship of 0 < x < 1; and y 
satisfies a relations™,.^ u ._ 
22. A pattern £or\n 
a first step of 
semiconductor subs 



mecnoa comprising^ 
, ^5, u icoxa^- film by coating a 



V'-VF" a pattern forming material 
including a copolymer havi^ajip/ group for generating a 
base through irr/diation ywAh a first energy beam having a 
first energy baijfd and a Lcor^ group for generating an acid 
through irradiation wit/ a secoAd energy beam having a second 
energy band dif feVent/f rom said fVrst energy band; 

a second step of selectively ^radiating said resist film 
with said first energy beam by usiAg a mask having a desired 
pattern, and generating said base iA an exposed area of said 
first energy beam on said resist film) 

a third step of irradiating an entire surface of said 
resist film with said second energy beam\ generating said acid 
on the entire surface of said resist fiV and neutralizing 
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# 



,s*=s 



in 



10 



15 



said^aenerated acid with said base generated in said exposed 
area o^f\said first energy beam on said resist film; 

a fouVth step of supplying metal alkoxide onto said resist 
film and foxming a metal oxide film on a surface of an 
unexposed 'area^ of said first energy beam on said resist filml- 
and > 

a fifth ^st&p of forming a resist pattern by dry-etching/ 
said resist f ilm\ by us-£ng said "matal oxide film as a mask. 

23. The pattfefn forming meth6d of Claim 22, 
wherein s^iid\ second groop is a group for generating 

sulfonic acid, 

24. The pattern \forming method of Claim 22, 
wherein said fourth step includes a step of allowing said 

unexposed area on said Resist film to adsorb water. 

25. The pattern forming method of Claim 22, 
wherein said copolymer^ is a binary copolymer represented 

by the following general fbrmula or a ternary or higher 
copolymer obtained by further polymerizing said binary 
copolymer with another group: 



/ 
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R, 



R 



12 



CH 2— Chr-tCH*-!:*- 



wherein R, ind 
and R X1 independent 
a phenyl group or 
cyclic alkyl grou 




2 , y 

c=o 

I 

o 

N 

ii 
ii 

c 



R 13 R t4 



a hydrogen atom or an alkyl group; R 10 
te a hydrogen atom, an alkyl group, 
an jalktenyl group, or together indicate a 
cyclic alkenyl group, a cyclic alkyl 
group having a phenyl group br a cyclic alkenyl group having a 
phenyl group; R l2 indicates a\hydrogen atom or an alkyl group ; 



and R l4 independently indicate a hydrogen atom, an alkyl 
group, a phenyl group or an alkeWl group, or together indicate 
a cyclic alkyl group, a cyclic klkenyl group, a cyclic alkyl 
group having a phenyl group or a cyclic alkenyl group having a 
phenyl group; x satisfies a relationship of 0 < x < 1; and y 
satisfies a relationship of 0 < y <\ 1 . 
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